Aspirin enhances trophoblast invasion and represses soluble fms-like tyrosine kinase 1 production: a putative mechanism for preventing preeclampsia.
Recent studies suggested that prophylactic aspirin prior to 16 weeks of gestation in high-risk patients may reduce the risk of developing preeclampsia; however, the exact mechanism of aspirin's effect on the pathophysiology of preeclampsia is not clear. This study was designed to investigate the effect of aspirin on trophoblast cell function and its effect on soluble fms-like tyrosine kinase 1 (sFlt-1) production to elucidate the preventive mechanisms for preeclampsia. We used two human trophoblastic cell lines (HTR-8/SVneo and JAR) and freshly isolated cytotrophoblasts from normal and preeclamptic placenta at term to determine the effect of aspirin on trophoblast cell function. Trophoblasts were pretreated with aspirin, and then cell functions and sFlt-1 expression were assessed. Our results showed that aspirin promoted trophoblast invasion not only in HTR-8/SVneo and JAR cells, but also in isolated cytotrophoblasts. sFlt-1 production was repressed by aspirin in a dose-dependent manner. By adding Flt-1 recombinant protein, the trophoblast invasion ability was inhibited in HTR-8/SVneo cells, which was reversed by Flt-1 small interfering ribonucleic acid knockdown. In addition, metalloproteinase 2/9 expression and activity were activated by aspirin but inhibited by sFlt-1. Aspirin also downregulated Akt phosphorylation, and trophoblast invasiveness was facilitated under Akt inhibitor treatment. Aspirin enhances cell invasiveness and inhibits sFlt-1 production in trophoblasts. Moreover, sFlt-1 itself also inhibits trophoblast invasion. Our novel findings suggest that the preeclampsia prevention effect of aspirin may be exerted through these two mechanisms.